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A stacked organic electroluminescent device and a method of making such device is disclosed. The device 

comprises an anode, a cathode, at least two organic electroluminescent units disposed between the anode and the U/^ 

cathode, and a doped organic connector disposed between each adjacent organic electroluminescent unit wherein I 

the organic electroluminescent unit comprises at least one organic hole-transporting layer and one organic electron- ^ 

transporting layer. The doped organic connector comprises at least one n-type doped organic layer or one p-type 

doped organic layer, or combinations of layers thereof. 
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10. ^r^^^s^^^^Pf^-^^-' 

(b) IkjiJfcfcat^**^***:-*-. 



3 



) , 

03103898.0 T#L 4$ ^1/35^ 



***** 

10 X^fH4t^W*L4LRJ^BL^jtii.1E-fc^^r*l.$^#«(i->& (HTL) 

Tang^ (Applied Physics Letters, 51 , 913 (1987), Journal of 
Applied Physics, 65, 3610(1989), ^-f-5t#ik^US-A-4, 769, 292) 

W. fyHLm^^ — ^L^ -thrift* Van Slyke^ (Applied Physics 
Letters, 69, 2160 [1996] ) tfc , jte ^r*. (cd/m2) % 

^ii^#&^^«^-^&RGB^OLED^*^^^c#-^^->^ ^Forrest 
25 ^^if- -f US-A-5, 703, 436. ^EForres t ¥j t > OLED^-fr jLJ: 
*^^^#-^^^0LED#-it^J^,^^^7L^#^I^^&^^G < ,^L0LED 
#-it^:iaI^#%.*l(^^-*,*L) , #^^i^^#:^J-^>h-¥ L ^0LED#-7G^ 

30 #>N^3£<#0LED#-iL. -%0LED^.7Tr^t #1N&RGB^#-*^:^<1 £,£l#f 
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aunt-, &*sMr*sMrflH&. #^#&^*3gKcd/A)4L^#^;& 

sfc4^I^Ji>£#i&i&. ^US-A-6, 274, 980 + , Burrows ^^i5L, i£i± 

Forrest^^^r^^OLED^^iLifcfl^. £ &iljt&##J>]^ ^ 

ft # 0LED#-ic ¥j $~ M & m . 

^EFo r re s t ^pj&^Bur rows ^ >g ft # OLED t # ^r^iS, ^"iL fa ft 

^^Jit„ *&Ji, Burrows^F^-flfc^^iC^T*^^^^?)^ 

is &&ftm?h*L&, jf-3-&&tf-ftm ft 

.&Tiki&itt> Jones ^ (US-A-6, 337, 492) />^f J ^ft#0LED£fc 
^, ^#-^^OLED#-iL^|Bl*^r^>i;, .^ijM&ik^iit^ftt^ 
#>hOLED#-it„ it^-^^L^-Ji^S^Forrest^^rt^^,^, Bfc- 
7 -&#)>&^i£-&3=!] T US-A-5, 703, 436^US-A- 

20 6,274,980^^^1^, ^AJones^^-^^^^#^f^_L 

^OLED^, P/T^&m^^^^L^^t^LM^m. Jones & PJt& 
$LWft& 

&3LW#J £J ^A^tfcOl-^ i^^OLED. 
#4iL9J £ — B ifcJUfcafc* OLED . 

30 &2LWffi% — 9 ¥iA#k.&*rG&.*.¥iJfr+tii OLED. 

#4tL »fl <KF i$ — 9 ^ ^H:^*^r FH& «*JM *tL ZE. tf] M ft <tf OL ED . 
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10 iiUtUfc^fete: 

(a) FS^.; 

(b) R^^S.; 

#» 

(a) !) Pa M % J R #i ^ — 

20 ^Hft^itiUflMMc.; ^ 

30 i*.>^ft^OLED*^-||:i^^^. 
^^4^0LED*^-^^^#4-„ 
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;MLW*$5— ^ft^OLED^&vr^MMsto, /SfrifeA 
ft#OLEDJM"I%4&#^^^#'4il.^ # 

W ffi % " ^ffs^B: ft # OLED «T « #r 6$ i^f 
^.git> m^"H^>irft^OLED 100^/L^OLEDifML. T if 4fc 

is 4* t iM&&^^M&ft%w j 5-. 0LED#-iLi> 2^3JMT#,4n ii 

f0;j&(lK 21^31), fi^^L(13, 23^33) ^^^EL^>t (12. 22#p32) . 
^ft^OLED 100t^OLED#-7L^Pa^i^Ait^^^^^^^4b 
#(IT0)^^ o >g:ft^OLED 100t ^^^0LED^7G^I5g*L^i&^.i^B^ 
¥}^^^rM,^^^km^^K^i^^ £#fi£^ft#OLED lOOt-^OLED 
20 ^;fc##^EUHft4fci&feteHTL, JL^- — (LEL) ^cETL„ :Mt& 
H^>g-ft^OLED 100t ^r-^^OLED^it*^-^- ij £, # & 

@2^.-^^iLH^^>i:ft^0LED 200. •a>grft^OLED*^-p0*L21O^ 
FJ^L240, *t^-^— ^Ait H J^. ^/3tai.FB*Lj^^-ilK*L4L(5]fiti^ 
25 AN4-^^EL#-7C,220, ^-tN^^l. 3^#^*UEL#-iL, ^N^M^A!^ 

ft#>&ft£y/^£ra4M*#rif.ei#L. ^^#220. 1^220. n, ^t22o. 1 

All — EL-^7t(#^/f it F9 ^1)^220. NA*M^#-^(#^#ri£01#O . 

30 #^^^-*L^H2 30„ #^E..i.*N-l^^N^^LEL-^iG^^^^#^ 
<W^i£#rll, #.§.'&'fnSMt^# 23 0. If«j230. (N-l). 
230. l A^^^EL-^/L220. 1^220. 2^f«q , ^ 
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230. (N-D^M^EL-f 7G220. (N-l) ^.220. N^iSJ g&i^##^t^ 
i£*-fl. tffslL^&^OLED 2 00i£i±-f- &#26 0i£#-£ij ^m/^. 3fc*250. 

yg-:f:#0LED 2 0 0i& i±£— #U fa^L210^ 2 40^1*]^ 
J#^&;£/&;&&250;5fc;&a4#, ^#Pa&210;te^i^fe40*ti^iE 
5 ^^h-#p^^^,^^N^^-*LEL#.iLt l*K -%#^i£#-¥-iG 

ft % FJ-^ Hs^']i4^ge. . &itm&M 4 # OLED# ^ & ¥} 

^)^pa^.210j±7v^— ^"*LEL-^>L220. 1, jfc ##<,>&) A^K 

^L210>i^^N^*UEL#-iL220.N„ fc^jfb£^£#— 
*L^^H- (230. 1-230. (N-l)) t^i^*^*. W 
10 i^-^^-230. (x-1) (Kx<N) t A^.^^.^#L>it%^r^-I t a*S.^-iiA.^4p 
tf##i.EMM&22 0. (x-l)„ >?MM^^>Li£^J§-2 30. (x-1) t 

/ t i^^#.>ii^^f^m^#^^4p^^-^LEL-^7C,22 0. x. BL#, i£ 

£-i£i±OLED# 

^■^L^^til^, (EL) -^>L 
20 ^^^OLED 200t ^-^^^T^EL#-iL220^^jt#^^l^^^#it 

£M„ ^^EL^-7t220»Ti^^'J^^-OLED##^ t ^-^L^^LED#*|-^ 

25 ^t^^^^EL-^-iGT^^I^^^-^lSli 1 -^-^^^. £##*LEL 
i^T»*^S^4fcLED, ^^M^^^'J^^OLED. TJ-«ifc4MM^ 
^EL#-7G, a«.4fc^fc4t«fe*4f-|t#j&*^#*E, #J^iti±0LED>^4 
tf&xfeJfcN^ 4K^&>&, £j£,3t4^ 4SL*jK&. T#4i£*t. 

300. ,£^3^. ^^LN^^-*LBL#-/t320, &^HTL 323ifcETL 327. 

*JMMM.#>&4fe##:^JML*;#HTL/BTL. ##^^^Li^#-^2 3 0 
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& #r ^-^i^^^^i^^: ^>±^ — 'Mf^EM^ tfj HTL^ & ^ >i^g4p 
##LEL3Mg#ETL„ ^E^^^ELi^it^ , £***&^^fc#£ri3L^;5>J 
^HTL^ETLjL#.^^^^^^^^t-^>h^r*LEL-^^L^^tHTL/ETL^^ 
5 tit*t&mHLX&, ^b^^^EL^ytt^HTL 
^75^^323. 151J323.N, ^-t^^^^^rlfe t » 323. l^L#iiPa*L^^-^L 
EL#-iL320. It ^HTL, ^323. NAAa&tfNLK *L^#^EL#->L320. N + 
6§HTL„ >?t#-^^-^EL#-iGt^ETL#^^327. 151J327.N. £ 

'f ^^t&JI-itf , ^ti^^^:^:^ii^^r(HIL)321. l£ |»9#L21 0#*H — 
HTL, 323. N4LfH]£M£. PW-ffci&^A, , frmtiLMU.** 

15 #l^#ETL, 327.N^LfHJ4li#%^->iA..ir(EIL) 329.N 0 HIL^EIL^^^i 

®4^m)LW^&WX— %mtf}%%L7T-g:, &&¥}0LEd 400, *t 
20 ^•*LEL#-7G420&^^_^>i:(LEL) 325 J ^g&i^HTL^ETL^fa] . 
^M^^^^Si^HTL/LEL/ETL., £tJ[£;5&;3H§£ t , 
6t J^^^J&;£i^^£:£.£LEL t . -JM^^EL-^tL + # LEL#^f 
#325. 13>j325. N, &^&i%m&j>rM t , 325. l^#3^^r^P9*l^^"*li 
EL-^tg420. lt^LEL, ^325. NA#3£#j-i£. W=fe6^#LEL#-7t,420. N t 
25 6^LEL„ f%&&ft+ftLBLMi&1&TTVL3t.&3&4L4b 7 U$L&1%grtf)>&L$l 
^:ft*i&i±0LED>g&#;fci£#^ iLifcaM^ i£. 

nT#Jit#.. iM^Mt^'l*^^. >*_h;&-fHTL. ETL, HIL^EIL 

^T^'^^&^OLED^^&Zk, #att#*#4*BL#.AJM- 
30 Ife^^^^^^&i^^,^. ^i^^^^^^LEL-^.iG'J^500iim#^ 
Jt^i^7&2-200nm>f- o l^#^^^A^^^EL#-7CI*I#^^7& 200nm 
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mStM&tfl^M&L^-X*. 320.1^320.2. ETL, HTL. HIL^EIL^^.X 
10 ^ir® ^^.5L. ^^-^^OLED500t . n-^#^^^g-2374^&ETL 
327. l**p-^#-^*L>&2334LRl. p-^#&#*L,&2334l:#v£n-^# 
^#*L^237^HTL 323. 2^|aJ„ ^n-M#^*^. i^p-^#& 

# £1 t — 

0. 01-10vol%&® ft. ^^^^^L^^^^Jf-JLitf-^-f-lOOnmifo 
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&fam^&te%~^T~%?mjL%} , Tang (US-A-4, 356, 429)-^# 

#,^#&i!£(tf;fc#:^#],^&Van Slyke^Tang^- (US-A-4, 539, 507) 

^ 2, 5- (2', 2"-bipridin-6- ) -1, 1- — *f ^ -3, 4- $L 
5 s i lacyclopentadiene , & Mura ta 4f -ftl tf} [Appl ied Physics 
Letters, 80, 189 (2002)], ^A^M^MH^. 

*k&M t fc&%). J&±4tM,ifc&'k jLjgr 

\&%}* £^^^#n-M#&#]##]^f , Li, Na, K, RK Cs, Mg, Ca, 
Sr, Ba, La, Ce, Sm, Eu, Tb, Dy£<#Yb7frgrfo&%j£LjCg.jf ffl <Hf . 

#^*^/Si*J, *JMr«*. J J L -*&-A'l£«&. "SS^ 3f#r£MT 
(BEDT-TTF) , (TTF) fc&%t£& . &JfcM&.*JSt*fr*»T , # 

20 ffi^f"^OLED^^^^#Til#^i"p-^#^^-^>gr^^^ 

#t^t, &&&&M-*r — ^JJ&, 

25 ^#^^4^^/il^J-^---^^^'l±iL^l-@3, ^Brantley^M^f 
(US-A-3, 567, 450^US-A-3, 658, 520) . ^^sfeifcJfr^ jt^ifc^fllAfe 
^J-^^^^^^*L^^p^6t^#, ^xVan Slykejfc Tang 
(US-A-4, 720, 432#*US-A-5, 061, 569) . # FMJ<&#i-¥- &^*>N, N'-~ 
(^-1-^-) -N, N'-— (NPB) #»N, N'-— #L^-N, N'-S* (3- f 

30 *^.4t) "I, 1- — jfc&-4, 4'-— fi? (TPD) j^N, N, N', N'-e? H-^-J&^/& 
(TNB) d 
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£*4l*Lfl4M*^fe4MT^Mfc^#. #1^2, 3, 5,6-e?|L-7,7, S^- 
5 *»^, FeCl 3 > SbCl^^tf^r^iUfc^. £^£-4fc.&/p? ff-#LT, 

<a^-^^F^-f: ^Mt&£f£-&, 972, 247 

10 ym&tf; #'j:k>4, 4-^(9-^-^^^) -ipUjt(CBP) ; 

**~%LZji$£-3E.%-&.ffi&.#iiH-to4 t 4 9 -X3Li2, 2'-^L#L^. -1, 1- 

121, 029*§^^o 

15 

>ML W^MMT^Z 0LEDi£^g£.£. t . M » 

20 ^AkjfJ £jL^£,*&PM^JIt , OLEDJf-'frtfrfsM'J 

4£ #h >S if & #• # 0i £ # ^- % >S. « -f&ygr & ^ OLED 

25 tfH-, ^&A^*(^I*»^#.7Q*^, PDA, if^Mf^ %^^Ft)> 

itit^ffl RGB^ & , &$LW fafyU *=, SL^jL^OLED Jlf^ l*.^^ 
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^L>l.%#25 3^^^ijDC/S|c^^^^252, -&i&i±&-^260:R#- 
^,i^J"J*T^P^*L24 0^Fa*L210. jLikW^^ , ^T^EL^iL22 0. 

#-£##;fcli£#-^230. 1^230. 2^1$-© #5^. #^if 
^^^^"^EL-^tL^^^T^-^/ 1 ^.*^^^:^ j£ 

®^^0LED##^Ji^^>#^^RGB^^^i£^j:bS^^RGB^4t^^. 
S^^Jit^, ^RGBit^^^r^-^^4M^m^, 
15 tf^^Jr/^il^. ^^ift^t^RGB^^-g-^f'Jit^^RGB^.^ 
H, *^^i"f-^^m^#.^®^^JL#RGB^OLED^t^^t->S:^-^ 

!%#--f-^Xl, X2, X3, . .., Xn, y^^-^-f-^Yl, Y2, Y3, 

Ym, (Vdd)^Vddl, Vdd2, Ydd3, Vddn, M -f-WfcWJf Jfc A 

(TFT)TSll, TS21, TS31, TS12, TS22, TS23, TS31, 

25 TS32, TS33, . . . , TSnm, ft (TFT)TCll, TC21, 

TC31, TC12, TC22, TC23, TC31, TC32, TC33, TCnm, 

^4#0LHDS#EL11, EL21, EL31 EL12, EL22, EL23 EL31, 

EL32, BL33 ELm, fcJgH^Cll , C21, C31, . . . , C12, C22, C23 , 

C31, C32, C33, Cnm, X#^-^j^£^^ 1 j^-207, Y&jrfam^] 

30 208, Bjfc, ^-T— ^X#^^i%Xl$HXn#x— +Y&&tufc 
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S^S600«.ja*.i>&4^^*U*fi:it*.S^ (ELnm) 6 & 

^^602^603, «;M^ Wf]^f®W^>g 

6^%^> ^ E#tELECll> ELEC12^ELEC1 3#-»5? , 

io /fl-flS^ELll, EL12**EL13 0 £##.*^#.>£602jL«/|&;fc#i£: W # PS 
#1* (pad) tf] f$ f% , -f- fe£%&606&&-£] ELEC11 , ELEC12** 

ELEC13, «^^^T«>lL*#iS:«W^ii.*- i T«^Aifc#it:9fW. ^ 
^U^^603^^t-^^L^#.602^P9^610_h, #JL«t® 

EL#-/G 1 T^iJu*l^^^^.^^-'ft_L„ 13^64 0, &-*t1-&^J& 

^^0LED^#^l^-|SJ^ o 6jfci£i±^9J.#fB;fe.610, it^ft 

20 %%L&$%Lfr6022lM, #ititii8:9J*$.Mt601. -3M^&4tfOLED|&#0& 
^J^#^^&^P0^i##-/§fc^^F^o £$8:9! _t, ^S^t 

^^^.#^^%StJ5«L^,||^6t^£l^l^^, $M&&:&(651) , ^&(652) 

t, ^ELll^i^^pt^-^.^^:^^, &EL12/*ik<Hf&;fc*;^^& 
25 ^^d?EL13/ t i^^ilc,#^AS.&^. >jfe^^^._h>5L.^^^I^^J^ 

tiUfc^frfl <ft o 

^ 91 # £ — # A^L »#ic,4r JS. * S t # . ##l & fcit 
30 m&^#0LED— jL^^L^^-^i^^JL*^- 
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*£&^6.#.jE.&*/i (662) W^J, 4M?#— ^HM"**-**/!*. 

15 

#-&#J#I>Ir (ppy) a e,&JL*£te&£.i#itf--Mr * 

30 &&®L-%4&M.-if:& 

#^RGB#-^, ^JM&T/fl-f-^r Sp, ^t^^M^T^ 
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/5t^*.#«L^EL^#, it^.'^^^^T#-^o i£W**5fc*&*H*.ii. 
1TflJ~f i£**t#.. ^-^^-tELJL#5i.itJi^F%*L^L#^^^, JMP*. 

20 /fl-fi£— ^Ml^I'MS -f-^ 

P9#L 

,fcEUU§m *t P9 #L2 1 0»L4& Hfr , P0 *a.*t -T W & •« # ^#>S it Ait 9! 
25 tt&^lMU^fcS/Jtf. ^^^B^^ii.'t^it^P0fe-##^-^^ 

& n -frm&^-*T ^^#ps*i2io„^^^-t EL^4t^-t5Lii.i± m # 
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£^ii^>^ (HIL) 

-fa^L^^FIL-^, porphyrinic4fc^4fc, d^US-A- 
4, 720, 432#M&3&6$, ^ fr>5L&$L&%L&%] , MS-A-6, 208, 075 

EP 0 891 121Al5fpEP 1 029 909A1. 
^^##rygr (HTL) 

^■*lELtSl^^^^#^-^t32 3&^J.^— ^t^^4#iM.4fc.^^^l^ 

US-A-3, 180, 730t^tT#^']i&^. > ^f&i£^.= ^£5r, >h 
^^^^5Nf^#l^/^&^^— ^^^.fcia^^g, ^Brantley 
20 ^&-;7f i^US-A-3, 567, 450^US-A-3, 658, 520 o 

^US-A-4, 720, 432^rUS-A-5, 061, 569^r^^^o itMzit^^r 



A Qi Q 2 

G 

25 

30 ^>L#^^(A)^&^>h3.^^^^-^#iS«J^^^^^ 
££#3^ (B)4Ltf : 
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r 

B Ri— C— R 3 

N 

c 

^ — ^ #) ^ a .^rMtfw %-&.^-m &&m^ 
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V N — C — Are-4— N'' 



Ar, R 7 . R«^rR9^*feiL^i^#^^^^S„ 
20 ^^-#^^^,^r^:t » Ar. Ri> Rs^R^ — >i^£ 



_Lit*£#3.(AK (B), (CK (D) 5&^> 3E*t*-. ^.S^it 
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^ # ^.gJISr^ & -f - I«J . ^ ^ 5^ 

1, 1-** (4-— -p-f ^L^^^.^.^)^^^ 

io 4,4'-*M— 3^-11^)^3^ 

^ (4-— T-tL£--2- <f 
N, N,N-=L (p-f #1^)J^ 

4-(^-p-f ^#.^)-4'-[4 (—-p-f^-SUSO -^Z^)NfJ-] 1, 2- 

15 N, N, N', N'-^f^-4-4'-— ^.§J&3L 

N, N, N', N'-B9^-4, 4'--=L-tUjp^ 
N, N, N', N'-^-l-S^-4, 4'-^^^ 
N, N, N', N'-E9-2-S^-4, 4'-^^^ 

20 4, 4'-^[N-(l-^)-N-^^]^ 

4, 4'-**. [N- (1-^-) -N- (2-^^.) 

4, 4"-S* [N- (1-^) -V-$L&&&1 ^"-^ 

4, 4'-*3L [N- (2-^) -N-^-HgJ ^ 

4, 4'-**. [N- (3-&£.) -N-^L^.*.] 
25 1 , [N- -N-^-H^] |fL 

4, 4'-*MN-(9-&^) -N-^^#.^.] JPUjL 

4,4" -^[N-Cl-^^-N-^^]^-^^ 

4, 4'-«L[N-(2-^^.)-N-^^]^ 

4, 4'-*UN-(8-&&^) -N-^^]^ 
30 4, 4'-^[N-(2-|£^)-N-^^]^ 

4, 4'-^[N-(2-^B9^)-N-^#,^]^ 

4,4'-** IN- (2-3E"&) -N-^#,J-] 
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4, 4 '-JR. [N- (1-J&&) -N-^JlJ-] 
2, 6-*U— -p-*f ^#,^)^ 
2 , 6-*t [— - (1-^) 4Ut] H- 
2, 6-«. [N- <l-|Uk) -N- (2-H-^) £■ 
5 N, N, N', N'-e? (2-^) -4, 4"-— -H^-Xf-J^ =L3£ 

4, 4'-^{N-^-N-[4-(l-^)-^]-a^}^ 
4, 4'-^[N-^-N-(2-|£^)^]^ 
2, 6-X*. [N, N--n (2-^^.) 3£ 
1, 5-x*. [N- (1 -N-*lJUUSJ «■ 
io llJ8-J^>r^^^^^-ili##fe^^^^4fc^^, ^EP 1 

009 o4i0M»ig.tt. 4t*K ^isite/B&^4&£j^*fril#*!-, tfidHPUN- 

£,#*-<fwlD (PVK), 3MMfc, ^^^^(3,4- 

JE. fL-^) /Jfc (4-3L£,#^g£*k) , ^#^PED0T/PSS. 

(LED 

15 *»itX.^J*,*Si*.^tUS-A-4, 769, 292^US-A-5, 935, 721 1^, 

ELi^iG^^>gaEL) 325&^^^^^-9t^^##, 

/fl#T, ^W0 98/55561, WO 00/1885K WO 00/57676^0 00/70655 

m&VLtii. ##£'Jii.f- #o. oif>Jio«Xi&;ft£>J&jft#i|+. 

25 ^j^polyfluorenesTfpr^^^^jE.^^^ (m**%L (*f3fL%L&.3£ Z> t$ 
^ & 4HMtA. ^ # &Jf , * * * ^ « * *t* «Jr * * 
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Effr^mffi&JfcfcitLM&^&te* & A ^ ^ PH -f US-A- 
4,768, 292; US. -A-5, 141, 671; US-A-5, 15 0, 006; US-A-5, 151, 629; 
US-A-5, 405, 709 ; US-A-5, 484, 922 ; US-A-5, 593, 788 ; US-A- 
5,645, 948; US-A-5, 683, 823; US-A-5, 755, 999; US-A-5, 928, 802; 
5 US-A-5, 935, 720; US-A-5, 935, 721; ^US-A-6, 020, 078t^^-#. 

8-|£.^#M^^#£Tit4fc (iCE) ft — &3 



E 




nAAU^J 4 <&##:; 
is /f,-^- 0 

m, 5f^^^#tiitf-^#^i8^,^^„ 

C0-1: 4SJL5£^[|S}X;£, =-(8-^^#)^(III)] 
CO-2: 4JM*3§.5. [!*};>U&, ^(8-^-##)#(II)] 
CO-3: ^[^#{f}-8-««##]#(II) 
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C0-4 : X* (2- «f H--8-J5E 4S (1 1 1) - n -&-fV-X* (2-^^-8- 

4* (I II) 

C0-5: 48 1*1 =.(8-^^--#-#)^] 

C0-6: (5-f im3L& , =- (5-^^.-8-^^. <£#) 

5 (III) 

CO-7: ^^J.[|§JX^, (8-^4r#)4fUl)] 

CO-8: ^^[I^IX^, ^(8-^^#)^(III)] 

C0-9: &m.M.m5L&, e? (8-^^-^#) (IV) ] 

9, 10-.n-(2-^) S (^F) — #^f^ JL#J^ 




^-+: R'- R 2 > R 3 - R\ R 5 ^R 6 ^^^^— >h^_L6^— ^^^N^-ft 
<J^JL2: ^^JM^.*-, *^-55ij20^^^; 

20 'J^JL4: &^&i&*iM^^.S-, *^T55ij24>h^-f-, 

^.nftjfe-. *t-9t&> ^^^^^Sf^^^^^^^^^ 

25 <hM6: a. 
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T&Wtf!®)^-&te9, 10-— -(2-H-4I.) S^2-^T&-9, 10--=-- (2-^ 
[4- (2, 2-— ^Zi**)^*-]*. 
5 JLjt^it^-f Sfc-^-Ife-f400nm^jSiLit, #J>&&. 



Zi&0, NRi&^S; 

#>l:fa:^#*M-> -i^-i-, "tt'SLg-. «^*J^JSL*«.*SP^ft; 

^#-7G«r^^-^t^L^4^R'J.ffl; ^» 

%ft#}*l\«frtf}W^&2, 2', 2"-(l, 3, =L [1-^-lH-^ 

20 o 

-n^^#^iL^^.^f^^, :fcUS-A-5, 121, 029#p&^> 

^J.*, ^Nf-^ — 4Mt*T** , *«i^4fr. 

25 g.'ft'fb'g^KK jfcT^Hfc-^*^ pyrilium^thiapyriliunrtt,^^, 3y#f 
perif lanthene^i^^carbostyryl4fc^4fe= #/fl#|=Mf#J#j 
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L47 



tL^-tif&M; (ETL) 

m -f ^ &>ML ^ ^ %faELi§L&tf} & -^#%>gr 327 ft flc.i&ft 

#S^I^-^#^^(E) ft#F*. 
10 4, 356, 429t^^#^^^^# j t^^i. ^US-A-4, 539, 507^i4_ 
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. i£#>£^^>M^^0LED£^#*^^4fc 
5 ^^!l^PEDOT-PSS^^L^#^^,^^!|^PPV„ £i£[£M,t, PPV^it# 

US-A-4, 885, 221#M&idL#r., £ — it&gzM ¥j 

teJv^faM: (&}*>ETL)&1&&tf)& J ?y3L^M: (BID 329, -^-^ig.>f-^^^ 

Am^Mi, WS-A-5, 677, 572^t«^. ^MT*J #0l#L#;H-fe 
4*. ^S^^FlLiS 4S*f-f US-A-5, 059, 861 , US-A-5, 059, 862 , jfr* 
US-A-6, 140, 763^*„ 

ii###^F^^. fc^&Wifi *l e>^^#^i^k,^|i^.^US-A- 
5, 776, 623. (^^##-PT^ii.^±^^. *#i&4r^#j&H.3Msi£4r2£ 

25 -f, (through) -M#S5u^, i*US-A-5, 276, 38 0#*EP 0 

732 868/3M£i£#, ^^pfpit#'ti^4b#^a^. 

30 0fi£##A$.^4&, ^#J^A^^^, <a4:*#.^r*T««.ffi, *J 
# # # ^ # & . *it it^fM ^>^##T«^ 

"^-jnr." #hMJS-A-6, 237, 529#M& 
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IT*, ^fr^(US-A-5, 294, 870), AU£->&# £ ffl PfL^^ |£# 
5 #■ *p (US-A-5, 851, 709 ifa US-A-6, 066, 357) ^ ^ 1 I ^ ^ (US-A- 
6, 066, 357) ^t#„ 

io j£jR.* *£4r,&JMfc#> *8.A£v{*4Mfc4^ i*ifc&jK.4hfc- 

;$iMt US-A-6, 226, 890t##F#. |B.fi&y&'W*»S10x, Teflon. 

U $L&$hM5Q-T t ^ <Hr . 

m 1&&M%$L#.J&& #0LED# ^ «M§NhJ S^SL® ; 
S2^^jSSlb^^^^^OLED^^s&-#-#»J®^,@3, it^igr^OLED* 

30 ^-^LEL-^^Lt^^**^^^^-^; 
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© 7^^.^J^BJ 8fl*r<tf ; 

15 ITO: 48-4%-^%); ft W%L210 

CFx: &^#|t,4frffc^iftyg-; ^ ^^EITO-^_L^^^^:>i^>& 
NPB: N,N'--^(^-l-J.)-N,N'--n^-^^; ^ ^^^EL#- 

20 Alq: ^(8-^^-«##K)4S(III); $ -f ^M&L^jt t 

F<-TCNQ: 2, 3, 5, &-7, 7, 8, S-W-^^^ f 

Mg:Ag: &tbHL% 1 0: 0. 5 Ofcifc) ; m-f-^AB^i 

30 f-M#v&^^OLED^^J^T: ^ ^JBfc^3fe^H 
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5 (DHTL, 75nm#, &NPBM&; 

(2) ETL(^'ft^J5l#>&) , 60nmJ?-, &AlqM&; 

(3) ffi*L, ^.^210nm^-, &Mg: AgMiu 

<H* J^^4L^;#IT0/CFx/NPB (75) /Alq (60) /Mg: Ag„ 
2.4cd/A„ il;fc^^-fe3£4H£^-Fffl6, 

(DHTL, 50nm^, &NPB£iL/k; 
15 (2)ETL(^#7&^.4t/ir) , 50nm^-, &Alq£u£; 

(3) ^^^r>^*,*L, lnm^-, &Mg:AgMj&; 

(4) £—^-#F 4r 1.5nm#, &Ag&L/&; 

(5) HTL, 5 0nm>?-, &NPB£Bj&; 

(6) ETL(HL#7&^.#/ir) , 5 0nm>f-, &Alq£0.&; 
20 (7)W*L, ^210nm,?-, &Mg:Ag£&&., 

% ITO/CFx/NPB (50) /Alq (50) /Mg: Ag/Ag/NPB (50) /Alq (50) /Mg: Ag„ 

-mMr^:¥}0LED^^:^}m-^}AJ&^21. 2VkX if.i±20mA/cm J . ^ELsfc^ 
#0. lcd/A. *jfcjfc*fc*-*aMH£, *§93#&*fc#!l2, ^-f®6. 

25 #Mfc-«3(*a-rti) 

^Ji£*#^T^#>gr#v&^#OLED: 

(1) HTL, 75nm>f-, &NPB^JLj&; 

(2) ETL(HL#^iL#>g) , 60nm>f-, &AlqM&; 
0)&M,%>&l* lOnmy?-, &Mg; 

30 (4) HTL, 75nmyf-, &NPB£j.&; 

(5) ETL(-^fK^^#>&) » 60nm>f-, &Alq£iU&; 

(6) 0I#L, *^210nm^, ijMg: AglJLJ^„ 
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1&7 -ttiLMtfjiscm, tkm.-&-2*LJ3&&<mteft m m&j&ik&ifctkm 

ITO/CFx/NPB (75) /Alq (60) /Mg/NPB (75) /Alq (60) /Mg: Ag„ 

EL^^l. 3cd/A. *JL*3ft#-tit#4t, *«*$^3, tf^®6„ 
5 £*fc#i4(*t*b) 

*Ji£>&*ttOLED, ^Mgt^ifc#!3, l£7 £*§>MBMMb 1 1*1 

ITO/CFx/NPB (75) /Alq (6 0) /NPB (75) /Alq (60) /Mg: Ag„ 
^Tit>g^r^OLED#^|Li^^m^^>!£ (29V) 
10 #20n!A/cm\ ^^BLi«l#j3& 3. lcd/A. #3Ufc*fc*-*5*,#*fc. #133 
#^:&#!]4, tk^^6. 

jt/ t Hs#/gr^:^OLED^.>r^:^>g r t:^OLEDt^L#f'^:#:^„ *»SL^#. 
is Mttit&H, «^*ifc^*LEL#->c.t«^*t3S.-^^^^S^. ^EL-^ 

20 (l)HTL, 75nm^, &NPB&U&; 

(2)ETL(^^^.4t^), 55nm#, &AlqMil; 

CH3CO.Cs, *A#&3f*i.iMfc## — 

(4) p-M#^*L>&, 5nm/f-, £NPBj^JD&, fM#^t2vol« 
25 F^-TCNQ, 

(5) HTL, 70nm^-, ^NPBlJL^,; 

(6) ETL (-&#;# ;£#,&), 60nm#, &Alqiilj&; 

(7) K*L, iL^210nm>f., &Mg: AgM^.. 

30 ^ # ITO/CFx/NPB (75) /Alq (55) /Alq: n-#&#J (5) /NPB: p-**fl 
(5) /NPB (70) /Alq (60) /Mg: Ag„ 

W&M&tfOLED^#tfimiftlL&%18. 5V, 2 OmA/cm 2 ^ 
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EL^t#^3. 9cd/A Q ^JL^q^c#-%^#'14, #a^^^^,^5, ^^6., 

(1) HTL, 75nm>f-, &NPB&L&; 

5 (2)ETL(-^#^^.#ygr) , 60nm^-, &AlqM/&; 

(3) p-^#&#fr.^, 5nmjf-, &NPB^>t£H.&, i£;M"#-&^" 3vol% 
F.-TCNQ, 

(4) HTL, 7 0nm^-, &NPB£iL/k; 

(5) ETL(^# #£.#>§:) , 60nm/?-, &AlqM&; 
10 (6) 0f4&, ;*L^21 OnmJ?-, ii|Mg: Ag&uK.. 

& % ITO/CFx/NPB(75)/Alq(60)/NPB:p- # & #j 

(5) /NPB (70) /Alq (60) /Mg: Ag_ 

ff&M;&tfOLEJ)-&%&} 11. 7V, fc^^^T^OinA/cm 2 ^ 

15 ELsfc#-#4. Ocd/A„ 0fi£4L***-'fc*#te, ^Wft^&W, -fc^® 

* n & OLED: 

20 (1) HTL, 75nm^-, &NPBil/k; 

(2) ETL (-&##;?£#>§:) > 30nm^, &Alq£JL;£; 

(3) p-S#^^-^/gr, 5nm^, ^NPB^^^J.^, i£jJf|-#^# 3vol% 
F^-TCNQ, 

(4) HTL, 25nm^-, &NPBM/&; 

25 (5) LEL^fETL, 6 0nmy^, fcAlq&LiSl; 

(6) i9H&, ^L^210nm>f-, &Mg:Ag£jl&„ 

ITO/CFx/NPB(75)/Alq(30)/NPB: p- # & *| 
(5) /NPB (25) /Alq (60) /Mg: Ag„ 
30 /9ri^>&i^OLED^iLifc3fc^-*,ajL#'liiF-^S6, ftifl^***!?. 

#4fc4fc#&#^##4Mfr*.>&#12V, ^-a.^jL^20mA/cin>EL^:4^ 
4.9cd/A„ £-.1.7^, ii.ii^t— ^OLEDt^^^^r^^^^^EL-^-iQ, *T 
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4*:*. 
10 5.i>-^— >K 

2.f!]2 00nm„ 

20 (bmj^%i&>£#^il 3«* 

25 BftgLM&fo; 

30 (a) FH^L; 

(b)K&; 
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M & ^ , * * mULn-m. faM >Jr — # 

(J£ Z^-r^&<ft) -W^t E,^r (BEDT-TTF) , (TTF) i£ 

2$!l200mn. 
. 25 l£!|100nm„ 
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turn &^#famgL2LjL$-7txM&&-t%im 

(a) fa^L; 

(b) m%L; 

10 

15 #£*4fri|L 

J^^^i&iiufcil^, *tp-M#^^^t^p-^#^^ 
FeCl 3 > i^^SbCb^^-^^^. 

25 #^fi&^^b„ 

&&-2, 3, 5, 6-e? ^-7, 7, 8, S-^^^^e^— f %L (F<-TCNQ) i&^TCNQ 
>£*tt#^frJ5LgJc,§fls *tp-S#^M^0. 01-10vol% & 

30 . 
2Jij2 00nm„ 
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UiJlOOnm. 
io ifc%LJLM. 

15 M 3: ft ^¥>m%L$L ^t^Hs 

(a) P0^L; 

(b) mfc; 

t #T*!L# & ^ *ui£#r If- & ^ — ^n-SL — vSL # 
5- i>- -W^Jfc^fattftfrg- P — P-M ft] , t ^ -f «f itp-S #■ 
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io J8M^)-W«fc$ &#(BEDT-TTF) , \e?>?&f (TTF) Jl 

FeCl3, ^^-SbCl 5 ^^-^-#^„ 

&4£2, 3, 5, 6-W fc-7, 7, 8, 8-in? JUS-**— *f *fe (Ft-TCNQ) i&^TCNQ 

0. 01-10vol% 
25)j2 00nm o 
30 lSiJlOOnm. 
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